Research in this article traces the origins of a process of competitive change in British retail financial markets by looking at the emergence of cash dispensers technology, how it transformed into Automated Teller Machines (ATM) and how proprietary ATM networks gave way to total interoperability of cash withdrawals through a single common switch. Cash dispensers were an industry specific innovation developed by British manufacturers (e.g. Chubb and De La Rue) who, in turn, were overtaken by U.S. (e.g. NCR) and German (e.g. Siemens-Wincor) manufacturers. However, as the ATM became a global technology some of the leading providers (i.e. Burroughs, IBM and NCR) kept manufacturing and even their main design facilities in Scotland. The evolution of this technology illustrates changing boundaries of the banking organisation, the challenges faced by financial intermediaries to adopt on line, real-time computing and highlights the role of network externalities in financial markets. From a business history perspective, the ATM, electronic funds transfer and other retail payment media have been largely neglected by British historians and management scholars. Yet the success of automated cash dispensers as a distribution channel in retail banking epitomises a shift in bank strategy, namely how applications of computer technology moved from being potential sources of competitive advantage to being a minimum requirement for effective competition in retail finance. This article thus promotes the idea that the history of technology must consider its users, their strategies and business models in as much as business histories of the late twentieth century will be incomplete without attention to developments in information and communications technologies.
INTRODUCTION
For most of the twentieth century, financial intermediaries working in retail markets and particularly those active in loans and deposit taking were the main channel for monetary control. This in the absence of secondary markets for government debt and as governments anticipated changes in the business cycle by introducing qualitative and quantitative criteria to allocate credit. Moreover, in Europe business organisations financed themselves primarily through bank credit rather than open market transactions.
The decades that followed the Second World War saw cheques rather than bills and coins becoming the predominant medium of retail payment. A significant and sustained increased in the number (but not the value) of cheques to be cleared has been identified by a number of studies as one of the key motivations for banks on both sides of the Atlantic to automate. 1 The automation of internal processes during the late 1950s and the 1960s together with innovations in products and services (e.g. credit cards), eventually led to the creation of electronic fund transfer systems (EFTS) in the 1970s and 1980s as intermediaries brought retail branches 'on line' at the same time that computers and computer networks were increasingly used for inter-bank payments. 2 A key element in the implementation and expansion of EFTS was the creation of networks of self-service cash withdrawal machines commonly known as cash dispensers and automated teller machines (ATM). In today's global economy the ATM is ubiquitous. They facilitate travel and have helped to redefine urban and global space. The ATM is an expensive, industry specific piece of capital equipment which also embodies the first step in multi-channel delivery strategies for the provision of retail banking services. The ATM has been heralded as a typical software application, 'on which a customer presses a sequence of buttons that causes the computer network to perform a complex set of operations correctly … the customer is programming the bank's computer.' 3 But as the research that follows illustrates, a number of things had to happen before the ATM achieved 'software status'.
The importance of cash dispensing technology in US banking was perhaps first noticed by Richardson's pioneering contribution. 4 But neither Richardson nor other systematic studies on the evolution of ATM networks within the business and technological history of US banking challenged conventional wisdom as to the creation and diffusion of different versions of cash dispensing technology.
Hopton, Kirkman and Howells & Hine summarise developments in the British payment system. 5 Coopey and Barrie touch on the emergence of ATM in the UK from an historical perspective. 6 Coopey offers evidence as to the emergence of cash dispensers and its business and technological links with credit cards as the backbone of British EFTS. Some elements of this story are also found in Ackrill and Hannah's authoritative history of Barclays Bank. 7 Meanwhile, Barrie positioned the ATM within the overall process of technological change of UK banks. However, none of these contributions provide a detailed account of the transformation of cash dispensers into ATM networks.
Alongside systematic studies from an historical perspective, there is an extensive body of cross-sectional analyses by scholars who have explored marketing dimensions of ATM, industrial policy dimensions and the ATM as a computer network. A recent survey by Vázquez-Alanís, identified two areas that group academic contributions in the broad areas of economics and management, namely performance effects and networks effects. 8 Performance effects aims to tell how investments in ATM relate to greater operational efficiency and this, in turn, to changes in market share, interest and non-interest income.
A central claim is that possibilities of informational asymmetries that can be exploited through early adoption of new information technologies, such as ATM networks, can result in first mover advantage.
Contributions dealing with network effects focus on changes in the number of locations from which users are able to access bank records using an ATM. It is claimed that there are location-specific costs and that fixed specific costs (i.e. sunk or irrecoverable costs) are not important to explain the growth of ATM networks. These contributions are further divided in two sub-categories. A first sub-category involves studies dealing with the size of the network. Of particular importance are network externalities, role of participants, role of 'switches', economies of scale or scope in the provision of services, and density (i.e. number of devices per capita or km 2 ). A second sub-category deals with interchange fees, that is, sharing costs of proprietary networks.
This involves competitive dynamics between financial intermediates, pricing of the fee itself and customers' willingness to pay for the fee. In the US, recommendations for public policy around concerns for interchange fees has received substantial attention by legal scholars and those versed in the economics of industrial networks. 9 Beyond Vázquez-Alanís' performance and network effects, there might be two other areas of research. Both of these are in need of empirical and analytical attention.
First, the effects of computerisation of banking on the money supply and monetary control. This is an area that considers the interaction of banks' corporate strategy and bank regulators in the creation of network standards. An area exploring how the development of EFTS was influenced by decisions of banks' senior managers, changes in customer behaviour and preferences as well as policy goals of monetary authorities.
Second, the role of ATM within interpretative studies of organisational change and information technology. 10 However, both of these alternative research agendas are beyond the scope of my article.
In summary, the use of standards and the creation of networks has been documented. These studies have placed too much emphasis on technology and marketbased solutions while overlooking the corporate strategy motivating investments in expensive and highly industry specific devices such as cash dispensers. Archivallyinformed analysis of similar, but previously undocumented, developments on the part of UK banks and building societies, the emergence of EFTS and the creation and growth of ATM networks in Britain is the focus of the current research. A history of ATM networks in Britain offers an opportunity to explore both technological and strategic aspects of retail banking -an area comparatively neglected in the discussion of post-1945 British economic performance. Moreover, offers an opportunity to demonstrate how the history of technology must consider its users in as much as business histories of the late twentieth century will be incomplete without attention to developments in information and communications technologies.
TECHNOLOGICAL KNOW HOW AND BANK STRATEGY
As suggested by Revell and McAndrews, the ATM is a technology used for banking services, which embodies a machine incorporating a video display unit (VDU), keyboard, printer (to provide a record of the transaction or a summary statement) and other software and hardware that enables individuals using debit cards, credit cards or certain tokens to make cash withdrawals and/or deposits, balance enquiries, balance transfers (between accounts of the same customer, the customer and the bank or the customer and a third party) as well as other services, for which users may be charged a transaction fee. 11 The ATM is thus seen as much more than a simple cash withdrawal device and as part of a self-service offering.
There are other interesting features of ATMs. For instance, a machine must be fitted with a miniature strong room to enable it to store and supply cash. A stainless steel fascia mediates between user and hardware to protect electronic equipment from adverse weather, vandalism and theft. A full-service ATM would offer all these features already mentioned and therefore, provide practically all the straight forward services a customer needs from a retail bank. One important exception being that regular payments and credits have to be arranged separately. A second important distinction appears when deposit facilities are provided because these are rarely more than the conventional night safe, leaving the bank to verify the amount deposited when the machine is cleared.
Automatic currency exchange devices at airport halls suggested it was technologically possible for machines to identify and count notes and coins for some time. However, it was until circa 2005 when cash and coins were counted and credited to customers' accounts alongside cash distribution through self-service machines in the High-Street. 12 Coopey has questioned whether the ATM embodies a single technology. 13 He considers that the 'ATM is best viewed as the consolidation of a series of technologies and systems, developing independently, and some in turn picking up impetus from the development of the ATM itself.' 14 The potential coexistence of different technological solutions highlights the fact that senior managers of financial intermediaries can (and do) choose amongst alternative technological configurations. Choice empowers individual organizations to influence the evolution of these configurations rather than having to accept technological solutions determined by manufacturers. With these ideas in mind, British banking offers a particularly good example of user-driven change given that a highly concentrated market and densely populated retail branch network resulted in individual orders being large for North American standards. Indeed, throughout the twentieth century the likes of IBM, Burroughs and NCR worked hard to keep the custom of British banks, savings banks and building societies.
Revell called a cash machine an ATM as long as it provided at least one additional service to that of cash dispensing. 15 As will be evident below, this distinction fails to ascertain that the first cash dispensers were stand alone devices which required human intervention to credit and debit a customer accounts. These early machines were no different to other contemporary technology in US and European retail finance such as mobile branches, postal deposits, drive-through and drive-in banking. All of these were in place during the late 1950s and 1960s as alternatives to 'brick and mortar' distribution of cash withdrawal and deposit. 16 Instead, the success of cash dispensers enabled the deployment of ATM fleets from the mid-1970s onwards as characterised by electronic data processing technology, databases of customer information, software to manage electronic repositories and other hardware and software which enabled the device to credit or debit the customer account without human intervention. In other words, it is synchronous electronic data processing (EDP) at the point of contact with the customer the feature which distinguishes the cash dispenser from the ATM. 30 It is common knowledge that the first to market was one of the six machines in a pilot project installed by Barclays Bank in its Enfield retail branch in June 1967. This development was closely followed internationally as similar machines were in operation in 1969, namely at the Philadelphia National Bank in the US and the Umeda branch of the Sumitomo Bank in Japan.
Internally denominated De La Rue Automatic Cash System (DACS) but advertised as 'Barclaycash', the machines were called 'robot cashiers' by internal and popular press. 31 Barclay's customers were issued vouchers, which carried information in punched card form ( Figure 1 ). Customers applied in advance for the vouchers from Barclays (purchased from the retail branches during opening hours). These were valid for six months from the date of issue and prior to activating the machine, a manual signature was a first form of individual customers' identification and authorisation. By introducing the voucher in one drawer, an electronic signature (a second form of identification) activated a second drawer which, in turn, dispensed the fixed sum of ten pounds (in packs of one pound notes). The electronic signature was in the form of a six-digit identity number. Inside the machine a section of the voucher was guillotined to bring it to the standard size of a cheque. When the voucher was retrieved by bank staff, the transaction was processed like a cheque during normal banking hours.
[Insert Figure 1 around here]
Barlcaycash was admittedly seen as an 'experiment' but it was hoped that, in due course, the 'mini-bank' would achieve '…its dual role, as a 24-hour customer service and as a relief to ease banking-hour pressure on the branch's cashiers.' 32 Cash machines were never intended as a stand-alone device but part of a network (in this case, complementing the web of retail bank branches). Indeed, from the outset there were expectations that, if successful, similar machines would '…follow in airports and main-line railway stations…'. 33 Other clearing banks followed Barclays lead, the Westminster Bank installing their first machine in July 1967 at its retail branch next to Victoria railway station. 34 During the following four months nine other machines were also operational (two more in London and seven in mayor provincial cities such as Bristol, Nottingham, Oxford and Sheffield). The Westminster cash machines were all manufactured by Chubb. Customers were given plastic credit card sized cards with holes punched in them. 35 The card was inserted into the machine and the customer keyed a four digit personal code ( Figure 2 ).
The Chubb MD2 dispensers delivered ten one pound notes in a pack -but 'if desired, it could easily be arranged to dispense varying amounts of say £5, £10, £15, £20, etc.'. 36 At the bank's request during the design stage, the customer's card was retained by the MD2 and returned to customers through the post for future use.
[Insert Figure 2 around here]
Other banks were quick to adopt the cash dispenser idea but given the exclusivity agreement signed between De La Rue and Barclays, they became users of the Chubb MD2. For instance, also in 1967, Martins Bank installed its first machine in Liverpool.
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The National Provincial Group did likewise in January 1968, on the outside of the District Bank's Piccadilly branch in Manchester. 38 The Royal Bank of Scotland (RBS) was the first to introduce a 24 hours service north of the border. 39 By the end of 1968, RBS's 'Automated Cash Dispensers' were providing similar services in 25 branches throughout Scotland and in London.
The Chubb MD2 became the machine of choice for British banks in the late 1960s
and early 1970s. Barclays, on the other hand, stuck to De La Rue. 40 Eighteen months after the initial test at Enfield, in November 1968, Barclays ordered 75 automatic cash dispensers from De La Rue at an approximate cost of half a million pounds. 41 The design of these machines benefited from learning during the trial period of the prototypes. For instance, within a few days of operations, Barclays' first cash dispenser had been vandalized. 42 The new design was to have a single drawer rather than the prototype's two.
By February 1973, there were 250 De La Rue Barclaycash machines in operation throughout Britain. 43 As was the case for the De La Rue's DACS machines, in the absence of a video display unit (VDU) the Chubb dispenser communicated with the customer using fixed light signals (primarily to indicate the card or voucher had been accepted). 44 From the outset banks adopting the Chubb MD2 and DACS chose to fix the cash dispenser to the exterior wall of the branch rather than in the banking hall. This was possible through a stainless steel exterior and interior cladding of thickened armour designed against attack making the MD2 operational 24 hours per day. 45 Here it is important to note the number of engineering challenges the different teams faced as, for instance, never before had any other machine positioned electronic circuits so close to enduring changing weather, impinging the need to develop metal alloys that would not easily succumb to the inclemency of seasonal changes and different climates within the British isles.
A fact often over looked in the popular accounts of the emergence of cash dispensers and ATMs, is that the introduction of credit cards and cash dispensers marked the first time that technology was really modifying services for retail customers since computerisation began in the late 1950s. Changes were beyond the superficiality (from a customer perspective) of pre-printed stationary, mechanical annotations or magnetic characters in cheques. The introduction of these machines for the first time allowed customers to engage with their financial institution regardless of location instead of a single retail branch. This was not lost on senior managers, who were keen to advertise it:
CASH DISPENSER SERVICE -… The service is free to Westminster Bank customers who, irrespective of the branch at which they may bank, may draw from the Victoria Dispenser. It is available 24 hours a day, 365 days a year….
Already over 6,000 customers have applied for cards. 46 Together with the development of direct-selling capabilities around credit cards, the introduction of cash machines were marking the start of a trend where more work was processed centrally and less at retail branches -with the subsequent loss of their autonomy as a 'self-sufficient production unit' 47 :
One of the most attractive features of [Royal Bank of Scotland's 24 hour Cash
Dispensing Service] is that you do not have to be an Account Holder at a Cash Dispenser Branch. You simply apply to your own Branch and you will be supplied with a [centrally generated] special cash card and your own personal code number. 48 As was the case in the US due to legislation on retail branches and in spite of 'national' retail bank branch networks, banking in the UK was highly localised.
Customers of financial intermediaries were expected to develop long-term relations with a single retail branch. The introduction of cash dispensers and credit cards was thus a response to an increasingly mobile population 49 as much as a response to a drive for cost control (given the opportunities to lower encashment demands on human cashiers during banking hours and to make better use of retail bank branch space).
But as suggested in the quotes above, individual banks aimed to develop their own networks of cash dispensers, in the expectation that larger proprietary networks would be an advantage over intermediaries with small networks or even without any cash dispenser. Selection of the location for the first machines was given careful consideration.
Explaining the reasons why Enfield and not a large city such as London, Glasgow or Edinburgh was selected as the first site, Barclays argued that the town had a '… model cross-section community, fairly self-contained; it is not too far from London, the branch has a good pavement façade, sufficiently high windows and enough space inside for the safe, and town-planning permission was readily given.' 50 Five more Barclaycash machines were installed by the end of that Summer in towns with similar characteristics, namely Hove, Ipswich, Luton, Peterborough and Southend.
The cost of adoption was substantial. This in terms of the machine itself. But also in terms on servicing as the first prototypes were prone to frequent faults and displacement of space within the retail branch as many were quite bulky. interlinked, easy to change, alter or adapt and they had all these faults that they carried with them. They were so difficult to use that when the customers got out there and tried to use them, didn't quite know what they were doing, they were unreliable and most of the customers tried them once and didn't seem to help, so the usage rates were extremely low… then there was Burroughs [in the UK] and there was Docutel in the United States and then there were the Japanese…, but IBM was the only one who really had a system, had the potential at that time take over the market. [Because they] were truly international and because they had the mainframe control and all of the control of the software into the systems.
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FROM CASH DISPENSER TO ATM
As mentioned, early cash machines retained the access card or voucher after the transaction. Customers' accounts were debited when the voucher or card was retrieved from the machine after use and the branch (where the cash dispenser was located)
informed the customer's branch. Chubb cards were posted back to the customer together with the statement of account or returned the following time the customer's passbook was updated. 54 Barclaycash vouchers were non-returnable. The card and voucher were issued only if the customer had sufficient funds (or the manager of the retail branch wanted to give some credit). Mechanisation of cash withdrawal meant that individual banks could, if they so wished, continue with their system of accounting control of customers at retail branches. There was no need for centralised records as the cash dispenser was in effect a stand-alone machine. As had been the case with accounting machines, cash dispensers offered greater efficiency rather than an alternative way of operation. 58 Lloyds' aim of linking dispensers to its computerised accounting system implied changing processes and procedures in place for almost 50 years. 59 Introducing a device linked to the central computer, able to check the customer's balance before each withdrawal, dispensing variable amount according to the customer's requirements and being available to all customers would involve the creation of both a database and database management system (DBMS). That is, migrating customers' records into electronic form but also the creation of software (and underlying hardware) that would mediate and give access to the tables and records for which a given user had been authorised. This was a significant step as thirty years later integrated database and DBMS would be the essence of internet banking as well as virtually every administrative process in business, science or government. 60 Lloyds thus had its computer system ready on time for decimalization while the likes of Barclays did not following the Burroughs B8500 fiasco. June 1971 an order for 500 machines, costing nearly £3.5 million in total was placed with IBM for delivery of cash dispensing equipment which offered customers the choice of variable amounts of cash up to a maximum of £50 at any one time (up to £20 in one pound notes and up to £50 in five pound notes). 65 The first so-called 'Cashpoint' made its public debut on December 1972, with the rest introduced progressively to retail branches through 1973 and 1974. 66 The machine was initially only available in the UK and was innovative as it was the first widely deployed machine to be operated by a plastic card with a magnetic stripe on the back (containing the customer's account number and the branch sorting code). 67 There was still no VDU as instructions to the customer were relayed through a separate panel made out of plastic stripes with lights at the back. There were perhaps more moving parts than in the Chubb MD2, as the keyboard would only be exposed after the card was validated, notes were first dispensed into a concealed cash tray (which was then lowered over the keyboard for the customer to collect the cash) and the card itself was return to the customer to end the transaction. In May 1975, a more sophisticated auto-teller services, called 'Barclaybank' was advertised. 72 The announcement followed a decision made by Barclays's Automation
Committee to order 100 NCR 770 Self-service Financial Terminals in June 1974. 73 The first retail branches to offer the new machines were High Street and Cornmarket Street, Oxford. 74 Shortly after, in September 1975 NatWest introduced its first NCR 770 (advertised as 'Servicetills'). 75 The first two machines installed in January 1975 were for staff use only. Two more were operational in banking halls in April and May and therefore limited to banking hours. But the machine that which came into operation in the Croydon branch in September was external and therefore provided service to the public all year round. 76 By the end of 1977, NatWest had 100 NCR 770 machines in operation alongside 406 Chubb MD2 and MD4 dispensers while 75,000 cards had been issued to customers. 77 Designed in the US with very similar in functionality to the IBM-Lloyds 'Cashpoint', the 770 operated using a dedicated plastic card with magnetic stripe. They were released in 1974 to allow 24 hours cash withdrawal, envelope deposits as well as requests for cheque books, statements and account balances. 78 The 770 had a concealed cash tray (that was later exposed) and guided the customer through a moving drum of film (with back light). Encoded within the card there was a magnetic stripe which stored a personal credit limit and personal identification number that allowed individual customers to withdraw cash in varying amounts. 79 The 770 could be located in the banking hall or 'through the wall'. One limitation to the service was that NatWest balance enquiries were only available during hours of the 'teleprocessing day' (08.00 to 18.00 hrs). 80 Another related to taking deposits. As had been the case in previous models, the 770 was capable of accepting and storing envelopes with cash and cheques for deposits (which would have to be validated by bank staff). To support the EFT through retail branch network, in November 1976 NatWest ordered 2,000 B80 small mini-computers from Burroughs at an estimated cost of $18 million dollars. 81 Barclays followed suit ordering 500 B80's in 1977 and 500 B90's in 1980. 82 Also in 1975, Burroughs launched a competitor to the NCR 770, the TC750 with a price tag ranging from $10,500 to $12,000 (equivalent leases valued at $303 to $344 per month, per device). 83 Advertised as 'an intelligent, programmable terminal', it sought to reduce maintenance costs by being fully compatible with its predecessor (TC700 model)
as well as other EFT terminals (such as the popular TC500). This offered financial intermediaries a hardware upgrade without modification to the host's computer programmes while also enabling the same engineer to service a range of machines during the same call. Other features included updating passbooks (while aiming at mutual financial institutions) and saving in communication costs by using the same line as other terminals. The TC750 had two magnetic tape cassette stations as an extension of memory.
One hosted instructions to customize operation. The other stored transaction information when off line as well as tables of customer card numbers that had been cancelled or had to be retained. These cassettes allowed the machine 'to operate independently of the data communications network or the central computer.' A couple of years later, programming capabilities allowed the TC750 to emulate IBM terminals.
The TSB adopted Burroughs cash dispensers. Meanwhile, the bulk of NatWest's and Barclay's NCR 770 machines were to be manufactured in Dundee, Scotland. 84 The move to Scotland resulted from NCR's strategy to relocate production outside of Dayton,
Ohio during the 1970s. 85 The plant in Dundee originally was established in 1946 and initially the production of ATMs aimed at servicing only the 'emergent European and British markets'. 86 During the move a new model was rolled out in 1978, the NCR 1780.
This kept many of the features of the 770 except that it was the first NCR ATM to be fitted with a VDU.
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For employees at Dundee, the relocation of the ATM production was an opportunity to apply expertise in mechanical engineering to an electronic product.
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Unfortunately the first 1780s were hampered by a non-dedicated mix of components, some of them manufactured elsewhere. Performance of the 1780 was unreliable, orders were cancelled and one point Barclays even refused to take delivery (with subsequent damaged to NCR's reputation). To remedy the situation and after a couple of years of courting him, a Scott named Jim Anderson was appointed head of the Dundee plant in 1979 with a mandate to bring about a radical change in production quality, focus on the manufacturing of a handful of ('world beating') products and lift employee morale. As the technology evolved, so did the number of providers with the subsequent wave of disposals and amalgamations. Indigenous manufacturers who had failed to achieve economies of scale were the first to exit. This included Chubb whose involvement in the early days through the manufacture of cash dispenser had increased when it bought all the manufacturing, assets, patents and stock in cash dispensing of Smiths Industries for £218 thousand in August 1973. 91 In 1976, Chubb acquired Gross Cash Registers Ltd. 92 Together they formed the origins of a company called Chubb
Cash. 93 As the 1970s drew to a close, observers were alert that replacement demand for cash registers, office machines and cash dispensers initially spurred by decimalisation, was likely to benefit the likes of Chubb. 94 Results, however, were disappointing. Chubb 
SHARED NETWORKS
In 1981, a decade after Lloyds installed its first 'on line machine', NatWest had 500 NCR dispensers in operation (a combination of 770 and 1780), a figure that rose to 600 in June [Insert Table 1 around here] Table 1 shows data collected from three independent sources: that of Gurley However, the ATM was the chief alternative to the human teller during the 1980s.
Comparing the growth rates of installed cash machines and employees in banking thus seems to support Revell's idea of displaced human cashiers by ATMs took place by lowering recruitment rates rather than through redundancies during the 1980s. 105 The installation of cash dispensers by building societies was a third factor adding to the growth of the ATM stock during the 1980s. Initially the number was modest. The
Halifax installed six to experiment with the technology while servicing a small group of customers who had access to cheque accounts. 106 The first was an IBM 3614 in 1978 at head office while five IBM 3624 were deployed in different retail branches throughout 1979. 107 Alliance & Leicester followed shortly after and also installing IBM machines.
The timing of these developments is interesting because before the Building Societies Act 1986, societies were limited to accepting deposits and lending only for house purchase because they could not offer overdraft facilities. This meant that building societies and TSB had to develop on line, real time capabilities before they could offer automated withdrawals from savings accounts.
According to Barrow, the Halifax's initial encounter was useful to learn about the 'frailties' of IBM cash dispensers. 109 Not surprisingly when the time came to install a large fleet in 1983, this society deployed 100 Phillips devices, that is, Diebold cash machines manufactured in the USA but distributed under license while incorporating De La Rue note dispensing capabilities.
Cash dispensers at building societies grew to 112 in 1983 and 291 in 1984. 110 The trend intensified with the passing of the Building Societies Act in July 1986, which allowed the diversification of the business portfolio of the societies (while aiming to put them on the same footing with clearing banks). The number of machines then grew to 652 in 1985 (7 per cent of total according to data in Table 1 December 1974. 125 This gave Lloyds the prestige of having operated the first cash dispenser in a non-banking site for almost 10 years before others.
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The move to non-banking sites was not immediate. As late as 1986 there was room for improving provision in retail branches (by installing second and third machines in high-usage sites) as well as enhancing reliability and convenience of installed machines (e.g. by extending on line services to 24 hrs a day to all machines). 127 Indeed, it was until 1994 that NatWest embarked on an active program to operate cash machines in non-branch locations. These included high-traffic sites at Boot the Chemist, J.
Sainsbury's supermarkets and railway stations. 128 Other attractive sites included hospitals, airports, petrol stations and motoring services. Barclays went even further and installed cash dispensing machines in the House of Common (1990), the House of Lords (1996) and even a 'drive in' at Hatton Cross near Heathrow airport (1998). 129 In the process of 'optimising' locations at retail branches, some cash points were closed to reciprocal agreement. NatWest, for one, kept its 'Rapid Cash Tills' (RTC) outside the agreement with Midland as late as 1986. Introduced in April 1983, two years later there were 650 RCTs in operation. The RCT was installed by NatWest mainly in Saturday opening branches as a way to service customers and keep low the number of human cashiers (who had previously been the main hurdle for Saturday opening branches). This followed from Barclays having been the first to re-introduced Saturday opening in August 1982. 130 NatWest increased the number of RTCs to 900 in 1986, emphasizing its concern with making more of automation while moving away from routing paper processing.
Although slowly, the creation of greater connectivity continued as cost containment gave way to fee income generation through interchange fees. The interchange fee (also known as terminal income), is the amount paid to the owner of an ATM by the network member bank whenever that member's cardholder uses the owner's ATM. 131 Although exact figures were unavailable, between the 1980 and 2000 these fees oscillated between 25p and 45p in the UK. 132 Anecdotal evidence suggests these could have been two or three times higher for transactions involving international network switches such as Visa, MasterCard, Cirrus and PLUS. At the same time, the average withdrawal almost doubled in nominal value. For NatWest the average withdrawal (in nominal value) grew from £28.64 in 1986 to £47.00 in 1997. 133 It is likely this was not unique to NatWest but part of a trend where retail banking customers responded to a greater number of available machines and locations. 134 For the likes of Midland, NatWest, Halifax, the TSB and Barclays, who had the largest proprietary networks and managed the most attractive off-branch sites (such as the busiest railway stations and forecourts of the largest supermarkets), reciprocity agreements were seen as a way to generate fee income. Generating fee income offered possibilities to reduce high sunk (i.e. But individual choice and market controlled were limited as new designs incorporate international standards (e.g. plastic cards, magnetic stripe, electronic exchange protocols). Manufacturers then offered designs with a number of modular options from where they could chose. This is clearly more evident in the processes of building societies, that is, the 'late comers' to ATM technology (which, incidentally, benefited from lower capital expenditure around a tried and tested technology). Sector.' 137 When and how did the Bank of England became interested in the ATM and the emergence of EFPS in retail financial markets has yet to be documented.
